I. Introduction
is the first academic study to investigate the returns of equity markets for the different zodiac signs. research on the Chinese calendar shows that these Zodiac signs can also have an effect on equity markets. Yuan et al. (2006) investigate the performance of stock markets over the lunar cycle within a calendar year. Their findings indicate that stock returns are 3 to 5 per cent lower on the days around a full moon than on the days around a new moon. Yen et al. (2001) and Yuan and Gupta (2014) investigate the performance of the equity markets around the turn of the Lunar New Year in Asian equity markets. Their results suggest that returns are higher around the Lunar New Year over the periods 1991-2000 and 1999-2012, respectively.
Beyond investing, the Asian community seems to be concerned with the Lunar New
Year. For example, Wong and Yung (2005) document that the number of births increases in the Year of the Dragon as this year is associated with better prospects in life. They also analyse whether these Dragon children born in Hong Kong do indeed have more success in their lives. Senbet and Huang (2012) believe that such research suffers from endogeneity problems. If everybody in society believes that Dragon children are more successful, they might have a higher chance of receiving preferential treatment (i.e. selected for a better school, job promotion, etc.) even though their objective skills are the same as children who
were not born in the Year of the Dragon. Therefore, Senbet and Huang (2012) conduct a similar study among Dragon children in the United States, where the endogeneity problem is likely to be of minor importance. They find that if success is measured by income level, Dragon children are equally as successful as all other children. Just like the study conducted by Senbet and Huang (2012) , our sample of US equity return factors is likely to have few endogeneity problems.
Our paper contributes to the literature in at least two ways. First, we extend the sample period for US equity market returns back to 1927. A time-series extension of 25 years is important because the conclusions of Meisami (2013) are based on only four and five zodiac cycles for the Hong Kong and the US markets, respectively. Second, we do not investigate total stock market returns; rather, we investigate factor returns. Factor returns are the excess return series of the equity market minus the risk-free interest rate, small capitalisation minus large capitalisation stocks, value minus growth stocks, and high momentum versus low momentum stocks. Fama and French (1993) and Carhart (1997) describe these equity factors extensively. In the asset pricing literature, these four factors are considered to be important in describing the cross-section of US stock returns. These factors are associated with systematic risk (or behaviour) and therefore are compensated with an unconditional (risk) premium. This makes it particularly relevant to examine these four factor portfolios instead of other portfolios that are not associated with systematic excess returns, such as industry portfolios.
We do not perform statistical tests on the effect of zodiac signs on Asian equity markets. Taiwan (1989 ), Malaysia (1986 ), and Indonesia (1991 in the Appendix of this paper in Table A1 . 5 We also include the excess returns of the Asian markets (in US dollars) relative to the US market. The use of excess returns relative to the US extracts the global business cycle effects that may be present in Asian equity returns.
It is important to note that the zodiac signs all have their positive and negative characteristics. No sign is considered good or bad in an absolute sense. Nevertheless, as stated above, some years have acquired the reputation for better outcomes. In the Western world, 'Rat' and 'Pig' are more likely to be associated with bad rather than good characteristics, but this is not the case for the Chinese zodiac signs. In Table A2 in the Appendix, we list the positive and negative characteristics associated with each of the 12 zodiac signs.
The remainder of this paper is organised as follows: Section II presents the data sources and research methodology, Section III presents the empirical results, and Section IV concludes the article.
II. Data and Methodology
The data on US equity factor returns is from the data library of Kenneth French. 6 The data is available at the daily frequency, so we can design portfolios based on zodiac signs exactly when the Lunar New Year starts. The daily returns are available from 2 February 1927 to 18 February 2015. 7 This means that our data contains two more full zodiac cycles than the US sample used by Meisami (2013) .
We use excess returns on the US equity market relative to the risk-free interest rate. This is different from Meisami (2013) , who uses total returns on the S&P 500 index. Hence,
his results show what the total return for the investor has been, while our results focus on the additional return that equity market investors obtained relative to risk-free nominal investments. In recent times, the difference between total and excess returns has been small.
However, in the 1970s, the interest rates were above 10 per cent per annum, creating a wedge between total and excess returns. Our approach with excess returns also reduces the impact of periods with high inflation, for which high total returns are less meaningful.
In addition to the market factor, we also analyse other equity factor returns. The excess returns of stocks with small relative to large market capitalisation are called the 'size factor'.
Van Dijk (2011) surveys the empirical and theoretical literature on this factor. The excess returns of stocks with low relative to high book-to-market ratios are referred to as the 'value factor' (see Fama and French (1998) and Lee (2014) ). The excess returns of stocks with high relative to low past one-year returns are called the 'momentum factor'. Jegadeesh and Titman (1993) were the first to report on this factor, and their work sparked a debate in the literature on whether this factor can be explained with behavioural or rational theories.
These factors have been used in, for example, Carhart (1997) to explain the returns of US equity mutual funds.
In the recent literature, several other equity factors have been put forward. Since we do not have data starting in 1927 for these factors, we do not consider these factors in this study.
In the Appendix, we include Table A3 with the excess returns of the 12 US industry portfolios (also from the online data library of Kenneth French) relative to the market for each zodiac calendar year. Although these industry portfolios are not generally seen as factors that explain the cross-section of equity returns, these results might still be relevant for portfolio managers that follow industry-rotation strategies. However, the results in the Appendix contain no statistical evidence of relative under-or out-performance across zodiac calendar years for any of the 12 industries.
Our methodology is straightforward. We calculate the annual returns for each of the zodiac signs on the basis of the cumulative daily excess returns during the year. We start each year on the first day of the Zodiac New Year and end at the last day of the same zodiac year. This is slightly different from Meisami (2013) , who uses the average index value of the last 10 trading days of the year and divides that by the average index value of the first 10 trading days of the year. Our results might be somewhat more sensitive to the start and end value in a year, but they are the true returns that an investor could have achieved during a particular zodiac calendar year.
Our null hypothesis is that zodiac signs should not matter for the historical factor returns. We test this with test statistics on the mean and on the median return as well as the equality of the variances. For the group means, we use the ANOVA test, which assumes equality of variances. We use the Kruskal and Wallis (1952) test for the group medians and Levene's (1960) test for the group variances.
III. Empirical Results
The factor returns for each individual zodiac calendar year are presented in Table A4 of the Appendix. Here, we first describe Table 1 , which contains the summary statistics for each factor return. Visually, the returns per zodiac sign can been seen in Figure 1 . The next step will be to analyse the statistical significance of the differences in means, medians, and variance across different zodiac calendar years. Table 1 contains the summary statistics for each of the four factors: market, size, value, and momentum. We show the average, minimum, median, maximum, and standard deviation of the annual returns of each of the zodiac calendar years. In addition to the four single factors, we also include an equally weighted portfolio of each of these four factors. Blitz (2012) suggests that a portfolio that invests a quarter in the market, value, momentum, and low volatility factors has superior risk-return characteristics compared to the market portfolio. In addition, his results indicate that optimising the weights to the factors does not yield much better risk-return characteristics than equally weighting them. One difference between his approach and ours is that we include the size factor and do not include a low volatility factor because we do not have daily data on the low volatility factor going back to 1927.
Although Meisami (2013) uses total returns instead of excess returns on the US stock market, we also see that the average return for the Year of the Snake (-1.4 per cent) is particularly low. This is not simply due to outliers as the median is also negative (-2.5 per cent). The years of the Rabbit, Pig, and Tiger seem to be particularly high, with average returns over 10 per cent. The Year of the Goat had a particularly poor return, -68.6 per cent, in one year (1931) , and the Year of the Rooster had a particularly good return, 63.6 per cent, in another year (1933) . The performance of each individual year can be seen in Figure 1 , which is ordered by zodiac sign on the horizontal axis.
Figure 1 Annual Returns of the Equity Risk Premium for Each Zodiac Sign
We can see in Table 1 However, the results we have presented so far are based on point estimates only, and although we have shown the cross-sectional dispersion to indicate the uncertainty around these point estimates, statistical significance has not been established.
Table 2 Statistical Tests
We use the ANOVA test for the equality of means, the Kruskal and Wallis (1952) test for equality of medians, and Levene's (1960) 
test for the group variances. The test statistic is in the left column and the associated p-value in the right column.
Table 2 contains the test statistics of three statistical tests. The first test is our primary test and has a null hypothesis that the average returns for each zodiac sign are the same. This is an important difference from some other studies on calendar effects. Meisami (2013) , for example, performs 12 regressions. Each time the dependent variable is the annual return on the stock market, and the explanatory variables are a constant and a dummy for a particular zodiac sign. Meisami (2013) then performs 12 statistical tests, one for each regression, with the null hypothesis that the coefficient for the dummy is zero. When the null hypothesis is true and zodiac signs have no influence on stock returns, we still expect at least one rejection of the null hypothesis at the 10 per cent statistical significance level.
8 Hence, the proper statistical test is based on the null hypothesis that the mean returns are equal across zodiac signs.
We see that for each of the four factors as well as the equally weighted combination, the p-values are above 0.10, the usual significance level. This means that there is not enough statistical evidence to reject the null hypothesis that the mean returns are the same. It could be that our first test on mean returns does not provide reliable statistics due to outliers.
Hence, we also test whether the medians are equal. The median is a statistic that is known to be more robust against outliers than the mean. However, by applying the Kruskall-Wallis test, we find that the null hypothesis of equal medians cannot be rejected for each of the four equity factors.
As the ANOVA test assumes equal variances for each group, we also use Levene's test to check whether this assumption is violated. Again, the p-values are above the usual significance level of 0.10, indicating that the null hypothesis of equal variances for each zodiac sign cannot be rejected. This gives support for the validity of the results from the ANOVA test on means.
IV. Conclusion
We calculate the returns for four well-known equity factor returns-the market, size, value, and momentum-for each zodiac calendar year from 1927 to 2015. We find that the point estimates of average returns for each zodiac sign can be substantially different.
However, when we employ statistical tests, we do not find enough evidence to reject the null hypothesis of equal excess returns across zodiac signs. For an investor with an equally weighted portfolio in these four equity factors, the Year of the Rooster may seem particularly good and the Year of the Ox particularly poor, but also in this case the null hypothesis of equal means or medians cannot be rejected. Hence, we conclude that investment strategies based on zodiac signs are unlikely to generate superior returns.
An important drawback of this line of research is that there are only a few 12-year cycles available, even if we go back to 1927. Hence, the power of our statistical tests to reject the null hypothesis is relatively small.
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